In recent years Chlamydia trachomatis has been well established as a significant cause of sexually transmitted diseases (4, 13) . In the female although infection may be prolonged, it is often asymptomatic and clinically rather benign. However, recent reports implicate this organism in salpingitis (6) and possibly peritonitis and perihepatitis (10) . An animal model for the study of chlamydial genital tract infections has been developed employing the Chlamydia psittaci agent of guinea pig inclusion conjunctivitis (GPIC), which has been used for the study of pathogenesis and immunity of chlamydial genital tract infections (1, 5, 9) . During the course of investigation on the effect of immunosuppression employing cyclophosphamide (Cy), altered clinical response was observed in the external genitalia; at necropsy, spread of infection to the fallopian tubes was suggested (11a). Documentation of salpingitis and infection of the uterus (endometritis) was obtained by histopathology, immunofluorescence, and electron microscopy, and is the subject of this report.
MATERLALS AND METHODS
Most of the procedures used in this study have been described in detail recently (1) and in other publications (8, 9) .
Inoculation of guinea pigs. Mature Hartley strain female guinea pigs were purchased from Simonsen Laboratories, Gilroy, Calif. Animals were inoculated with a semipurified suspension of GPIC agent (1) . The 50% egg lethal dose was 5 x 1045/ml. Animals were inoculated with 0.05 ml of freshly prepared suspension containing about 1.4 x 104 50% egg lethal doses using a syringe fitted with a 1 inch (ca. 2.54 cm), 23-gauge needle, the tip of which was blunted with solder. For detection of infection, smears of vaginal scrapings were stained with Giemsa and examined for GPIC inclusions in cells (8) .
Animals studied. A summary of animals studied, which were infected with GPIC and received different regimens of Cy, is shown in Table 1 
RESULTS
Effect of Cy on GPIC genital infection. The general effect of treatment with Cy, either by daily administration or on a 9-day interval schedule (NDI; days 1, 9, 18, etc.), resulted in a marked prolongation of genital tract infection (hla). Histopathological examination of sections of cervical tissues obtained from Cy-treated infected animals revealed intense chlamydial infection of the superficial cells of the exocervix.
Whole rows of infected cells could be identified ( Fig. 1 ), while in lower layers scattered polymorphonuclear leukocytes and occasional mononuclear cells were noted. Endocervical mucus-secreting cells were apparently also involved, but infection in this region was more difficult to evaluate because deposition of mucus was granular in appearance and had microscopic similarity to chlamydiae.
Infection of the uterus. A major finding was extension ofinfection into the endometrial canal. In the canal there was occasional sloughing of cells into the lumen along with a few polymorphonuclear leukocytes. On careful inspection, chlamydiae could be identified in the endometrial cells facilitated by staining with toluidine blue (pH 4.0). Organisms were detected in the epithelial lining near the ostium of the gland (Fig. 2A) . Further evidence for infection of endometrium was obtained by immunofluorescence (Fig. 2B) . However, obvious infection of the uterus was not a frequent finding, even when there was evidence for salpingitis, as described below.
Infection of fallopian tubes (salpingitis). Of a total of 41 infected animals treated with Cy examined by gross inspection at necropsy (Table  1) , indication of involvement of the fallopian tubes was obtained for 25 (60%). This consisted of unilateral or bilateral enlargement of the fallopian tubes with prominent serosal vascularization. On section the most frequent pathological observation was the presence of slightly dilated cystic structures which contained pus or markedly dilated salpinges which contained clear fluid. The fallopian tubes of 18 of these 25 animals were examined histologically ( Table 2) . Acute inflammation was found in 4 of 7 animals receiving Cy daily and in 6 of 11 receiving Cy NDI (Fig. 3) . Thus, microscopically, a diagnosis of acute salpingitis was confirmed in 10 of the 18 animals studied. Furthermore, GPIC was detected in the luminal epithelial lining in 6 of these 10 animals (Fig. 4) . Confirmatory evidence for presence of GPIC was also obtained by immunofluorescence. Chlamydiae were demonstrated both in the lining epithelial cells as well observed in a total of five animals (Fig. 6 ). Electron microscopy confirmed the presence of chlamydiae in epithelial cells of the fallopian tube tissue (Fig. 7) .
Of additional interest was the fact that involvement of the serosa was found in four animals manifesting salpingitis, and in two (GP0058, GP0069) GPIC was found in the peritoneal mesothelial cells. Furthermore, four animals with salpingitis also had tubo-ovarian abscesses ( Table 2) .
The possibility of disturbance of normal bacterial flora and invasion of normally sterile tissue was considered in view of the heavy doses of Cy that were being administered in these experiments. Vaginal swabs yielded a variety of gramnegative and gram-positive organisms. However, there was no difference qualitatively or quantitatively between Cy-treated and untreated animals (experiment 101). Blood cultures were negative, and, at necropsy, scrapings from the luminal aspect of tissue were negative upon culture (experiment 103). Cultures of uterus and cyst fluid collected at necropsy were also negative. Of importance was the fact that bacterial infection was not detected in any of the histological sections of the uterus or fallopian tubes examined.
In view of the histopathological findings described, sections of genital tract tissues and other organs were extensively examined from uninfected animals receiving Cy only. No apparent histopathological lesions were seen in any of the tissues examined, including cervix, uterus, fallopian tube, ovary, lung, liver, and kidney. Despite prolonged administration of Cy, the histological features of these tissues were essentially normal. DISCUSSION Infection of the female guinea pig genital tract with GPIC agent has been documented to be a rather self-limiting manifestation (1, 8) . The major target site has been shown to be the squamous epithelium of the exocervix and the squamocolumnar junction (1 (6, 14) . In these reports, evidence for C. trachomatis as the etiological agent was obtained by culture at laparoscopy and by antibody studies. However, direct demonstration of C. trachomatis in the mucosal cells of fallopian tubes by histological means was not obtained. Ripa et al. (12) have reported on experimental induction of acute salpingitis in grivet monkeys inoculated with C. trachomatis. Two animals were inoculated directly by injecting C. trachomatis in the lumen through the fallopian tube wall and one into the uterine cavity via the cervical canal. Although C. trachomatis was isolated and serological evidence was obtained for infection, no histological demonstration of C. trachomatis was provided to support the claim of chlamydial salpingitis. The results reported here using the guinea pig model and GPIC clearly show that chlamydiae can indeed infect fallopian tube tissue. The development of salpingitis in the guinea pig was dependent experimentally upon immunosuppression (11a). These data should stimulate consideration of human salpingitis in the light of a disturbed or inefficient immune response.
